Dysmenorrhea, or painful menstruation is the most common gynecologic complaint among young adult females. It is mainly of two typesprimary and secondary. Dysmenorrhea in young adults is usually primary (functional) and is defined as cramping pain in the lower abdomen occurring just before or during menstruation. Secondary dysmenorrhea is dysmenorrhea which is associated with an existing pelvic pathology such as endometriosis which also includes menses pain [1, 2] . Although it is a normal physiological process, many adolescents hardly have any knowledge regarding normal and abnormal menstruation [3] and do little to alleviate the symptoms. The prevalence of primary dysmenorrhea (PD) that is mentioned in all the variety of studies conducted varies largely. Rates are as high as 67% to 90% for those aged between 17-24 years [4, 5] . In a cross sectional study conducted among 1000 healthy females aged 11-28 Indian girls showed a prevalence rate of 70.2% [6] . The cause of pain at the time of menses is believed to be due to the production of prostaglandins in the endometrium in an ovulatory cycle. It is one of the most important causes of absenteeism among adolescent girls as it affects their academic performance and also has a negative impact on quality of life [7] . The International Association for the Study of Pain has estimated that at each menstrual period, approximately 10% -15% of dysmenorrheic women are not able to work for 1 to 3 days [8] . Compared with normal women, women with primary dysmenorrhea tend to have an increased activity of the uterine muscles and increased uterine prostaglandins [9] . The inflammatory response mediated by these prostaglandins and leukotrienes, produces cramps and systemic symptoms such as nausea, vomiting, bloating. The prostaglandin F2a, cyclooxygenase (COX) which is a metabolite of arachidonic acid, causes potent vasoconstriction and myometrial contractions, further causing ischemia and pain [10] . There is little evidence of the relation between high stress levels and dysmenorrhea [11] although association has been found between high stress levels and irregular menstrual cycles. Stress enhances sympathetic activity which in turn increases menstrual pain by exacerbating uterine contractions [12] . In spite of the frequency and severity of dysmenorrhea, most women do not seek any medical treatment and usually prefer medications such as analgesics. However, analgesics are not an effective solution because of the risks for decreased effectiveness and increasing dependency [13, 14] . One study showed that a majority (98%) of adolescents used non pharmacologic methods such as heat, rest, and distraction to treat dysmenorrhea, with perceived effectiveness of 40% or less [15] . Other forms of non pharmacological treatments such as aromatherapy, acupuncture, massage, topical heat, transcutaneous electrical nerve stimulation, behavioral interventions, dietary therapies, are increasingly attracting attention. 16 Various other studies have shown different forms of exercise such as core strengthening and active stretching to be beneficial in coping with menstrual pain [17] . Yoga when performed as part of an exercise program helps in improving general health, improves flexibility, strengthens muscles and reduces pain [18] . Therefore, yoga can help mind and body adapt with stress which in turn makes one feel relaxed and calm [19] . Besides attaining physical fitness, yoga helps in reduction of the sympathetic nervous system tone and increases vagal activity, both of which could have favorable endocrine and immune consequences, including lowering inflammation [20, 21] . Various yoga postures have proven to be beneficial in alleviating symptoms related to menstrual pain. The aim of this study is to assess the effectiveness of selected yoga postures and core exercises on pain during menstruation and other symptoms observed during menstruation.
To study the effect of yogasanas on menstrual cramps in young adult females, subjects were divided into experimental and control groups by convenient sampling. 80 college students between 18-25 years of age were selected from various colleges in Pune and assigned to experimental (n=40) and control groups (n=40). 2 subjects could not comply with the research protocol and hence were excluded from this study. Prior informed consent was taken from the subjects and the respective colleges. Inclusion criteria: Age group 18-22 years, regular menstrual cycle, moderate to severe pain intensity on the VMSS scale, sexually inactive. Exclusion criteria: No other medical or gynecological history, subjects not able to attend regularly Subjects were screened using the Verbal Multidimensional Scoring System for dysmenorrhea and were included if pain intensity was 2, 3 on the scale for both the groups. They were explained about the study and given information, both verbally and in written format about how it would benefit them. Subjects were evaluated for one cycle.
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The questionnaires used were: Perceived stress scale, Menstrual Distress Questionnaire, Verbal Multidimensional Scoring System. Prior to the beginning of the study, students were asked to fill out the questionnaires and post data was collected at the end of this research. The duration of this study was 6 weeks and the subjects had to perform the yogasanas (experimental group) and core exercises (control group) for 4 times a week, of which 2 were supervised sessions in their colleges. They were asked to carry their own mats. This intervention was not to be performed on the first 2 days of the menstrual cycle. Finally 78 subjects were included. Semi structured questionnaire consisted of their menstrual cycle, pain scale on the VMSS, history of absteenism, use of analgesic during the cycle. Group A: The experimental group (n=40) was given the 2 questionnaires and were made to perform yogasanas which were the following poses: Bhujanagasana, Matsyasana, Vajrasana, Dhanurasana, Apanasana and Shavasana. Asana were to be held for at least 10 seconds and performed for 5 repetitions. Total duration was around 30 minutes with rest of 30 seconds between two asanas. Shavasana was to be performed at the end for 3-4 minutes. Group B: Control group (N=38) was given the 2 questionnaires and were asked to do core strengthening exercises. They were asked to perform the following exercises: 1. Static core-Subjects had to perform this in supine position and were asked to contract their abdominals and hold it for 10 seconds.
2. Static back-Subjects were asked to place a towel below their back and were asked to press on the towel and hold for 10 seconds. used between the experimental and control group. Data analysis was done using Microsoft excel and SPSS 16 version. Value of (P < 0.05) was considered significantly different. 
DISCUSSION
In this study the mean age of students was 20.3 ± 2.1. The students were asked not to perform the exercises on the first 2 days of their menstrual cycle. On statistical analysis a significant decrease was found in pain intensity, menstrual symptoms and stress in both yogasanas and the control group (p value < 0.05). The average menstrual cycle length in both the groups during in this study was 6 days. In the experimental group (n=40), majority of the subjects (52.5%) experienced complete pain relief, 27.5% experienced mild discomfort on the first day of the cycle, 12.5% subjects experienced mild pain relief and 7.5% subjects made use of analgesics as cycle started as they had exams.
As shown in Table 1 , there is a significant difference (P < 0.05) in all the outcome measures of the experimental group. This suggests that yogic exercises are helpful in reducing menstrual pain. This is consistent with the findings of Nam-Young Yang. The study showed that menstrual pain intensity (p = 0.001) and menstrual distress (p < 0.0001) measured using VAS and Moos MDQ scores decreased significantly in the experimental group compared to the control group who did not receive any intervention. Yoga is known to play an important role in reducing stress and sympathetic activity, increasing parasympathetic activity, improving one's quality of life, and also by decreasing psychological symptom levels [22] . It also has beneficial effects on physical and mental health problems through downregulation of the hypothalamic-pituitary-adrenal axis and the sympathetic nervous system, which may also be useful for managing primary dysmenorrhea by reducing menstrual pain [23] . Yoga helps in increasing the flow of vital energy to the reproductive organs and establishes a balance among hormones regulating menstruation. Exercising affects the levels of steroid hormones in blood circulation of women in reproductive ages [24, 25] . Any form of exercise is known to release endorphins which is produced by the brain that raises the pain threshold [26] . Postures help to stimulate the nervous system from with sensory input from all over the body. The asanas used in this study help in the following ways: Bhujangasana: This asana is known to tone the female reproductive system-the uterus and the ovaries thereby alleviating menstrual pain and reducing stress. It also helps by stretching the abdominal muscles. Matsyasana: It helps in improvimg flexibility of the spine and also stimulates the abdomen increasing blood supply to the pelvic organs. Vajrasana: This asana helps in relaxation of pelvic floor muscles which reduces the stimuli passing through the spasmodic muscles leading to pain relief [27] . Dhanurasana: It stimulates the uterus and also increases the blood flow and relieves back pain during menstruation It also stretches the muscles of the posterior aspect of trunk, ankles, [17,18,21,22.28] . There was no significant change observed in the PSS score (P value 0.641) between both the groups as stress can be influenced by various factors such as socioeconomic status. The relation between stress and dysmenorrhea may differ among groups of women as suggested by Clarvit [32] .
As dysmenorrhea is not a disease in itself, a holistic approach can be used to tackle this problem.
and groin. Apanasana: Forward flexing to compress the abdomen helps in stimulating the enteric nervous system. Shavasana includes lying down and relaxing. When one is relaxed the sympathetic effect on various organs is diminished, the muscle tone in smooth muscles is reduced which allows vessels to dilate, increasing the blood supply [28] . Table 2 shows that there is a significant difference (P < 0.05) in all the outcome measures of the Control group. During menstruation weak core musculature creates an inability for the body to handle forces required for normal movement and function thus causing improper biomechanical function of structures adjacent to the lumbar spine. If the lumbar spine is weak or not able to handle functional stress then it can result in pain throughout the abdomen, low back and thighs. These also happen to be the area affected by the females during menstruation. As shown in table 2 the mean pain intensity measured by VMSS scale in the control group shows pain intensity to be reduced from 2.55±0.503 to 1.55±0.68 (mean ± SD). This suggests the need of core strengthening to reduce menstrual symptoms. Isometric exercises is known to cause contraction of a particular group of muscle which increases blood flow to that particular area. This finding is consistent with that reported by Sandeep Kaur. Pain reduction was found to be from 9.09 to 4 in 4 weeks to 0.97 in 8 weeks measured by using the Numerical Pain Rating Scale. Another study showed the use of Gym Ball exercise in comparison to yogasanas for reducing PD. Gym ball exercises help in core strengthening and improving stability and were more significant in reducing pain compared to yogasanas which suggests that core strengthening exercises can be more beneficial [29] as core strengthening allows the small intrinsic musculature surrounding the lumbar spine to be conditioned for greater performance [30] .
Similarly plank exercises helps in targeting the deeper muscles called the transversus abdominis and also the muscles of the spine [31] although literature points more towards yogasanas suggesting the need for further study in this aspect.
CONCLUSION
The present result suggests that yogasanas and core strengthening both can be safely used for reducing symptoms related to primary dysmenorrhea.
It is cost effective and therefore it can be used as a home based treatment and can also be implemented among college students in order to augment their menstrual well-being and also their over-all well-being as it will also aid in improving physical fitness. Regular exercises is recommended as it will help reduce absenteeism from work and improve quality of life. It will also help individuals to participate in various activities during menstruation. Further study can be done with a larger sample size so as to provide better qualitative analysis, different population etc. 
